Background: Health systems are increasingly focusing on the issue of 'overuse' of health services and how to address it. We developed a framework focused on (1) the rationale and context for health systems prioritising addressing overuse, (2) elements of a comprehensive process and approach to reduce overuse and (3) implementation considerations for addressing overuse. Methods: We conducted a critical interpretive synthesis informed by a stakeholder-engagement process. The synthesis identified relevant empirical and non-empirical articles about system-level overuse. Two reviewers independently screened records, assessed for inclusion and conceptually mapped included articles. From these, we selected a purposive sample, created structured summaries of key findings and thematically synthesised the results. Results: Our search identified 3545 references, from which we included 251. Most articles (76%; n = 192) were published within 5 years of conducting the review and addressed processes for addressing overuse (63%; n = 158) or political and health system context (60%; n = 151). Besides negative outcomes at the patient, system and global level, there were various contextual factors to addressing service overuse that seem to be key issue drivers. Processes for addressing overuse can be grouped into three elements comprising a comprehensive approach, including (1) approaches to identify overused health services, (2) stakeholder-or patient-led approaches and (3) government-led initiatives. Key implementation considerations include the need to develop 'buy in' from stakeholders and citizens. Conclusions: Health systems want to ensure the use of high-value services to keep citizens healthy and avoid harm. Our synthesis can be used by policy-makers, stakeholders and researchers to understand how the issue has been prioritised, what approaches have been used to address it and implementation considerations. Systematic review registration: PROSPERO CRD42014013204.
minimal. However, increasing attention is being paid to this issue. This is partially attributable to the combination of slow-growing budgets and recognition that the wasteful use of public resources resulting from overuse limits the resources that can be deployed to address underfunded parts of health systems. Various studies have established the magnitude of the issue, finding that approximately a third of all patients (between 20% and 33%, depending on the study), receive treatments or services that the evidence suggests are unnecessary, ineffective or potentially harmful [9] [10] [11] .
There are many examples focused on identifying overuse (e.g. health technology reassessment) [12] and/or addressing overuse (e.g. Choosing Wisely) [8] . Yet, these initiatives to address overuse have been criticised as fragmented, not fully established, and not always applicable to real-world settings as implementation is difficult and evaluation results are challenging to attain [13, 14] . The limited progress towards addressing overuse is therefore perhaps unsurprising given the complex interplay of the rationale used across differing contexts for addressing overuse, the processes or approaches that could be used to address overuse and the many potential barriers to implementing such approaches. Therefore, the purpose of this study was to develop an in-depth understanding and framework of addressing overuse of health services in health systems. Our guiding objectives were framed based on key domains of policy development, focused on (1) the rationale and context for why overuse is prioritised on policy agendas as an issue to be addressed in health systems; (2) the processes and approaches, programmes and policies that can be or have been used to reduce overuse of health services in health systems; and (3) implementation considerations for addressing overuse at the system level.
Methods
We used a critical interpretive synthesis (CIS) approach paired with an integrated knowledge translation approach that included a stakeholder engagement process (a stakeholder dialogue) allowing us to refine and triangulate our findings based on the views and experiences of policy-makers, stakeholders and researchers involved in addressing overuse. Given that our methods are detailed in a peer-reviewed published protocol [15] , we focus here on providing an outline of the key methodological features of CIS and how the stakeholder dialogue contributed to shaping our findings. In brief, a CIS has the core objective of developing a theoretical framework using insights and interpretation drawn from a wide spectrum of relevant empirical and non-empirical sources. Given this, we chose CIS for our methodological approach because it is ideal for questions which draw on literature that is not well developed or focused [16, 17] (as is with this issue), and because of its focus on developing frameworks which draw from a broad range of relevant sources (i.e. not just those that meet particular design or quality criteria).
Our approach adopted methods from traditional systematic reviews (e.g. systematic and transparent database searches and having two reviewers independently review search results) paired with purposive sample and inductive analysis. This included (1) developing a compass question that can evolve (in a transparent way) over the course of the review; (2) iteratively revising inclusion/ exclusion criteria to reflect changes in the compass questions; (3) purposively sampling literature outside of the original search parameters to fill conceptual gaps; (4) including empirical and non-empirical documents that offer unique insights; (5) purposively sampling from the eligible articles to focus the analysis on those with the most relevance and insights; and (6) using an iterative approach to analysis of the extracted information from purposive sample articles to derive a framework. Our process therefore began with a broad idea of developing a framework and our process for doing so evolved according to themes identified from the literature and from our stakeholder engagement process.
CIS methods
We employed both an explicit and structured approach to searching and reviewing the indexed literature (similar to traditional systematic reviews) and an inductive approach that is typically associated with CIS. This ensured that the final sample of included papers was theoretically rich and relevant to our objectives. Specifically, we searched (in July 2014 and again in May 2015) 15 databases that index research literature on a diversity of subject domains. The detailed search strategy (Additional file 1) included terms used to describe overuse and efforts to address it (e.g. disinvestment, obsolescence, overuse), contextual terms (e.g. rationing, resource allocation) and limiting terms (e.g. health care, health). These searches were supplemented by a targeted search for literature about Choosing Wisely campaigns, and searches conducted to inform the development of an evidence brief to inform the stakeholder dialogue that we convened (see description below).
Two reviewers independently screened the retrieved titles and abstracts of all articles written in English or Spanish (languages spoken by the team) that focused on addressing overuse at a macro (i.e. national and sub-national) or meso (i.e. regions, organisations or networks) but not micro level (i.e. individual clinicians or teams of clinicians). Two reviewers then assessed the full text of any articles identified as 'potentially relevant'. Articles were included in the final sample if they were deemed to provide clear insights into one or more of our three objectives. The included articles were conceptually mapped by one reviewer and checked for consistency by another. Any disagreements in categorisation between the reviewers were resolved before proceeding. Each article was identified as being relevant to at least one of our core areas of interest (i.e. context and rationale, processes and implementation) and mapped using frameworks relevant to these areas, which included (1) government agenda-setting (through Kingdon's framework) [18] ; (2) policy development (through the 3I + E framework derived from political science and relating to institutions, interests, ideas and external factors that affect policy-making) [19] ; and (3) implementation and health system arrangements (through the Health Systems Evidence taxonomy of governance, financial, and delivery arrangements, and implementation strategies) [20] . The specific categories included in each of these frameworks are described in detail in our published protocol [15] .
The project leads (MEE and MGW) used conceptual mapping to select a purposive sample of articles for the final analysis. Our selection of the final sample followed a two-stage approach. Firstly, we included all systematic reviews and articles that we deemed to be conceptually rich, defined as having relevance to two or more of our areas of interest and to two or more of our analytical frameworks (i.e. those that spanned multiple research questions and the policy process stages). Additionally, we purposefully sampled three to five of the most conceptually rich articles from approaches that were the focus in a large number of articles (e.g. Choosing Wisely). Second, we reviewed the full text of remaining articles and included those that (1) explored a process or approach that were not yet captured in the first stage; (2) provided a complementary perspective to an approach or process that was already included; (3) captured a breadth of perspectives across different countries; (4) described evaluations of processes designed to address overuse; (5) integrated many different concepts into one manuscript; and (6) provided perspectives from disciplines outside of health. We prioritised the inclusion of empirical articles whenever possible.
Data extraction for articles included in the purposive sample was conducted by writing a 1-2 paragraph summary of key messages, documenting article characteristics and extracting findings according to variables included in the same frameworks we used to conceptually map articles. We used a constant comparative method for data analysis, which ensured the framework development drew from both the data provided from the research and the collective interdisciplinary skills and experience of the study team.
Stakeholder engagement
We supplemented our CIS with a stakeholder-engagement process to refine our understanding of themes emerging from the synthesis and support action from health-system leaders in Canada on the issue. Specifically, we convened a stakeholder dialogue with Canadian policy-makers, stakeholders and researchers who were purposefully selected by the research team based on their ability to bring unique insights to the issues and their ability to champion change following the dialogue (Wilson et al., Addressing Overuse of Health Services in Canada: Findings from a stakeholder dialogue with Canadian health-system leaders, submitted; [21] ). In preparation for the dialogue, we developed an evidence brief that mobilised local and global evidence drawn from (1) our ongoing CIS, (2) searches for evidence relevant to the Canadian context, as well as systematic reviews relevant to the policy options included in the brief, and (3) insight from key informant interviews conducted with health system leaders and researchers in Canada and internationally to refine and triangulate our findings from the CIS.
For the stakeholder dialogue, we convened 19 participants, namely seven policy-makers, two managers, one healthcare professional, five researchers, and four representatives from national health system organisations (one participant from the United States and all others from Canada). The deliberations were thematically summarised in relation to the problem, elements of an approach to address the problem, implementation considerations and next steps. We used the results from the evidence brief and dialogue (Wilson et al., Addressing Overuse of Health Services in Canada: Findings from a stakeholder dialogue with Canadian health-system leaders, submitted; [22] ) to triangulate the core constructs of our framework and to further understand contributing factors.
Results
After duplicate records were removed, we screened 3545 references for eligibility. We excluded 3057 records due to lack of relevance and duplicates, leaving 488 potentially relevant articles (Fig. 1) . After full-text review, we included 251 for conceptual mapping, from which we selected a purposive sample of 124 articles. In Additional file 2, we provide a list of the articles excluded during full-text review, those included for conceptual mapping, those included and excluded from the purposive sampling and the characteristics of included articles.
Most articles included in the conceptual mapping (76%; n = 192) were published between 2010 and 2015 ( Table 1 ). The majority of articles addressed a process for addressing overuse (i.e. programmes and policies) (63%; n = 158) or political and health system context (60%; n = 151), followed by agenda-setting and prioritisation (27%; n = 67), implementation considerations (25%; n = 63), rationale (24%; n = 61) and policy development (17.5%; n = 44). Nearly all articles (94%; n = 235) had a specific country or region of focus, and usually only one country in each article (85%; n = 213), although a few had global focus (6%; n = 16). Additionally, nearly all articles focused on high-income countries (98%; n = 245).
Framework for addressing overuse of health services
The core constructs of our framework were supported by our analysis and through the stakeholder engagement process. We depict the core elements of the framework in Fig. 2 and describe the contributing factors related to each of the three constructs below.
Rationale and context for why overuse is prioritised to be addressed in health systems Issues are typically prioritised for attention on government agendas through the emergence of a compelling problem or political factors [23] . A variety of framings of the problem contributed to overuse gaining increased attention, which is driven by a range of contextual factors. We found that the problem is framed in relation to negative outcomes at the patient, system and global level. At the patient level, the problem of overuse can manifest as patient harms and/or low-quality care. For example, in the area of prescription medications, despite studies demonstrating high risks associated with prolonged use, there is substantial overuse of benzodiazepines among older adults, which can lead to higher rates of motor vehicle accidents, falls and hip fractures, potentially leading to hospitalisation and death [23, 24] . In addition, the use of low-value tests in low-risk populations can lead to false-positive results, and further unnecessary investigations exposing patients to harms such as side effects or interactions with other medications. When magnified at the system level, overuse accounts for up to a third of patients receiving ineffective or harmful care [9] [10] [11] . This contributes to significant system-level fiscal constraints that can limit the scope of policy levers that policy-makers can use to strengthen health systems. In particular, they may have to forgo investments in underfunded parts of the system that could provide beneficial services and drugs [25] . Lastly, overuse can lead to far-reaching negative outcomes at the global level (e.g. antibiotic overuse leading to antimicrobial resistance, which affects every country) [26] . We also identified four groupings of contextual factors that drive the issue, namely (1) culture at the societal, clinician and patient levels; (2) lack of agreement on framing or terminology to describe the issue; (3) health-system arrangements; and (4) a lack of evidence regarding optimal approaches to addressing overuse.
In Table 2 , we outline the societal, clinician and patient factors, all of which can play a role in contributing to overuse of health services. At the societal level, the ideas that 'more is better' [27] and 'new is better' [28] are further entrenched by overall market forces creating increased demand for products, and which often exist without any counteracting force [29, 30] . At the clinician level, there is a prevailing culture of thoroughness [31, 32] , fear of litigation and accusation of medical malpractice, fuelling overuse [28, 32] . There can also be a lack of awareness by some providers that they overuse health services, and blame-shifting to providers working in different specialties [31] . Underpinning these factors are the difficulties encountered when changing established ways of providing care [28, 33] . Patient-level factors are also intertwined with the prevailing societal culture of 'more is better' and they may demand unnecessary treatments, which may be supported by poor health literacy and/or opportunities for meaningful engagement in their care to make informed judgments [9, 32] . Perhaps as a corollary, there can be a feeling that providers are 'better' if they do more [31] .
The framing of efforts to address overuse also contributes to the problem and can lead to inertia among groups needing to take action. For example, the language of discontinuing and disinvesting, and the associated cost savings implied by these terms, may resonate with organisations and governments. In contrast, clinicians may react negatively to these terms believing infringement on their autonomy and ability to determine appropriateness of care for their patients. Patients may also equate these terms with their care being rationed, even when a service is replaced by a new one of similar value [34] . Finally, depending on the political culture, politicians • The idea that 'more is better' permeates all aspects of society, including healthcare, which contributes to clinicians and patients to often opt for more tests or procedures, or take more drugs
• Market forces • Market forces that create increased demand for products and often exist without a counteracting force that makes the case for why more is not always better Clinician • 'Better safe than sorry' approach to care
• There is a prevailing culture of thoroughness and 'better safe than sorry,' which can mean ordering unnecessary tests 'just to be sure'
• Acknowledgement of the issue and blame avoidance
• Some specialties have difficulty acknowledging that a service, test or procedure in which they have a vested interest may be overused • When provider groups have been asked to create lists of lowvalue services, they tend to include recommendations for other clinicians about what to do (or not to do) rather than address overuse by themselves and their colleagues
• Ability or willingness to change established ways of providing care
• As established in the behaviour-change literature, changing the way clinicians practice can be difficult and takes time
Patient
• Perception that clinicians that do more are better
• Receiving a test or treatment, even if it does not offer measurable benefits, is often seen as needed as the logical end point of an interaction between a patient and clinician
• Demand for tests (e.g. from 'well-informed' patients) that are not evidence based
• Patients may not believe that their particular service, test or procedure is of low value and, when they are ill, disregard efforts to address overuse that are 'for the greater good' • While the information presented by patients to their clinician may be accurate, they may not be fully informed about what they need and hence many demand too many services and/or services that are inappropriate
• Citizen/patient health literacy
• Limited health literacy is a barrier to understanding health information and necessary alternatives, which can lead to the overuse of health services such as emergency room visits and hospitalisations
• Patients are not always consulted in decision-making processes
• Patients are often not engaged, or are engaged too late in the process and, as a result, do not fully understand, appreciate or agree with the decisions being proposed by their provider may want to avoid using these terms given the potential to be seen as reducing benefits for their constituents.
As outlined in Table 3 , our analysis also points to overuse being driven by a complex interplay of system-level factors. At the delivery level, limited training or preparation of clinicians to addressing overuse [8] , the minimal time that clinicians have with patients [35] , a lack of awareness of recent evidence, fragmented delivery of services across the system that contributes to inefficient delivery of care [36] and co-dependence of service delivery, contribute to the problem [37] . Similarly, many aspects of financial arrangements in health systems, such as financing systems, remunerating providers [31] , and purchasing products and services [38] , can drive overuse. Governance arrangements can contribute to overuse when there is a lack of role clarity, such as when physicians do not see themselves as resource stewards and therefore do not consider or discuss the financial implications of ordering various services with patients [39] .
Finally, while numerous initiatives exist to address overuse (as outlined in the next section), there has been criticism that they are fragmented [14, 40, 41] and that the evidence available to inform decisions is minimally helpful or non-existent [42] [43] [44] . This has pointed to a need to address the issue in real-world settings, as opposed to controlled, purely academic studies. Additionally, initiatives to address overuse have not been well evaluated, with much of the literature emphasising that implementing them is difficult and that the intended impacts of reducing overuse are hard to achieve [40, 41, 45] .
Processes and approaches to addressing overuse
We identified three elements of a potentially comprehensive approach to address the issue of overuse of health services, namely (1) transdisciplinary approaches to identify health services that are overused, (2) health-system stakeholder-led initiatives to address overuse and (3) • Patient information may not be shared effectively across providers, leading to duplicate and unnecessary testing for patients leading to inefficient care
• Co-dependency of service delivery • It is challenging to withdraw resources from one health service without affecting others which are supplemental or dependent on the service being withdrawn from while low out-of-pocket spending may lead to the overuse of unnecessary services
• Remunerating clinicians • Fee-for-service remuneration incentivises the provision of services, regardless of their value, and providers may be reluctant to reduce their use as their income will be negatively affected • Physicians also lack incentives to ration services
• Purchasing products and services
• The use of financial 'levers' to address overuse is only helpful in specific contexts (e.g. withholding funding for specific health services that are harmful), and are far too simple to be used to address the overuse of services that may provide minimal or no benefit for certain subgroups, but that may benefit others, or that may be more expensive or cost-ineffective, but are valued by some patient subgroups Governance • Role clarity in the system • Many providers do not see themselves as resource stewards and therefore often do not consider or discuss the financial implications of ordering various tests, treatments and procedures with patients
• Tension between autonomy and accountability
• While clinicians and organisations are given autonomy to decide which services are necessary, there is also a need for accountability measures to be put into place to enforce appropriate use
• Stewardship and authority • Overlapping authority on different governmental levels make withdrawing from services difficult • Leadership to tackle the issue may be lacking government-led initiatives to address overuse. While these three processes are presented separately below, a comprehensive approach (Fig. 2) likely lies in synergistic efforts between stakeholders and governments to identify overuse and subsequently undertake collaborative efforts to address it.
In Table 4 , we provide an overview of each element, the processes/components that the elements could include and examples. While it was beyond the scope of this synthesis to provide a comprehensive review of the evidence about the benefits, harms and costs of these processes, since many are comprised of large bodies of research, we provide a high-level overview of the evidence in our evidence brief [22] and in a separate publication (Wilson et al., Addressing Overuse of Health Services in Canada: Findings from a stakeholder dialogue with Canadian health-system leaders, submitted).
Transdisciplinary approaches to identify overused health services could draw on processes to (1) use the best available data, research evidence and guidelines; (2) conduct jurisdictional scans to identify services that have been overused in other health systems, and determine whether those services are being used locally; and (3) engage stakeholders and consumers to identify services that should be prioritised for full or partial de-implementation. We identified several examples, including NICE's "do not do" recommendations [42] ; the use of systematic reviews (e.g. Cochrane reviews) [6] or practice variation studies [46, 47] ; conducting health technology assessments (or reassessments) [12, 48] ; and programme budgeting and marginal analysis [49] [50] [51] .
Once areas of overuse have been identified, two different approaches can be pursued separately or in tandem. The first approach is focused on stakeholder-led/ bottom-up initiatives (many of which could be implemented in collaboration with governments) drawing on processes for (1) fostering better communication and shared decision-making between providers and patients based on evidence-based recommendations [52, 53] ; (2) changing provider behaviour to address overuse [54] [55] [56] [57] ; (3) educating patients/citizens about needed health services [58] [59] [60] ; and (4) developing mass-media campaigns to raise awareness on the issue [61] [62] [63] . The Choosing Wisely campaign, which targets clinicians, patients and other stakeholders in an effort to raise awareness about and support behaviour change to address overuse, is a notable example of a stakeholder-led approach given its prominence in the literature and because it has adopted several of these processes [8] . Yet, the evidence about the impact of Choosing Wisely and other initiatives is limited.
Supporting behaviour change among clinicians is also important (Wilson et al., Addressing Overuse of Health Services in Canada: Findings from a stakeholder dialogue with Canadian health-system leaders, submitted; [22] ). Such processes must first identify or diagnose the behaviours that need to change to address overuse through systematic/structured [64] or iterative/theory--based approaches (e.g. by using the Behaviour Change Wheel) [65, 66] . This step is essential to selecting the types of strategies that can support behaviour change and iteratively refine and tailor them to ensure they are combined to maximise impact [67] .
The second approach, government-led/top-down, could draw on four types of processes, namely (1) revising lists of publicly financed products and services; (2) modifying remuneration for providers or incentivising consumers to prioritise the use of some products and services over others; (3) requiring prior authorisation for use of specific health services that are identified on a list of overused services; and (4) engaging stakeholders and consumers in decision-making processes. As with the stakeholder-led approaches, these could similarly be developed and implemented in collaboration with stakeholders as part of a comprehensive approach.
Implementation considerations
Numerous barriers were identified at the patient/citizen, clinician, organisation and health-system levels ( Table 5) . These include barriers at the level of the patient (e.g. the constant access to a plethora of information can be confusing and may fuel demand for unnecessary services) [68] , citizens (e.g. they may view such approaches as rationing services, which may be politically unpalatable) [34] , clinicians (e.g. they may resist interventions that they view as an encroachment on their autonomy and ability to generate income) [28, 69, 70] , organisation (e.g. they may have competing interests, limiting willingness and/or ability to engage in collaborative approaches) [40] and systems (e.g. a lack of stakeholder awareness or political will) [34, 71] .
Insights from the stakeholder dialogue
As stated above, our framework is based not only on findings from the literature, but also from a stakeholder dialogue convened with 19 health-system leaders in Canada, which we report on in detail elsewhere (Wilson et al., Addressing Overuse of Health Services in Canada: Findings from a stakeholder dialogue with Canadian health-system leaders, submitted; [22] ). It is worth noting that dialogue participants emphasised particular components of the framework. For example, in relation to the challenges associated with addressing overuse, participants (which were provided a rationale and context for addressing it) emphasised the lack of common terminology that prevents a shared understanding of the issue, the complex and interrelated causes of overuse which make it challenging to comprehensively address, as well as differing political and system contexts that further complicate coordinated efforts to address overuse across Canada. In deliberating • Identify health services that should be prioritised for full or partial removal from the health system through stakeholder-and consumer-engagement processes
Stakeholders can be engaged in a multitude of ways; for example, across seven programmes for identifying ineffective health technologies at different levels, stakeholders were involved in all programmes, either as consultants, or as part of an advisory panel or working group [78] Stakeholder-led initiatives to address overuse
• Foster better communication and shared decision-making between providers and patients based on evidence-based recommendations and best practices
One example of an initiative to increase communication and shared decision-making is the Choosing Wisely campaign, which develops lists of "things patients and physicians should question"; by using this terminology instead of stating what not to do, respectful dialogue about informed choice-making is promoted between physicians and patients [79] • Change provider behaviour to address inappropriate use of health services in their practice Different interventions have been developed to change provider behaviour such as guidelines, training sessions for primary care physicians, cost displays and order form changes [80] • Educate patients/citizens about what health services they need (e.g. through decision aids)
Educating the users can assist in reducing overuse; for example, educating consumers can reduce the overuse of unnecessary and at times harmful medications [81] • Develop mass-media campaigns to raise awareness about the need to address overuse Mass media campaigns that target the public and increase awareness can be used effectively; for example, a mass media campaign to reduce the use of antibiotics reduced retail pharmacy antibiotics by 3.8% and managed care-associated antibiotic dispenses by 8.8% [82] Government-led initiatives to address overuse
• Revise lists of publicly financed products and services
Revising lists of publicly funded services to remove services that are of low-value; for example, in Spain, low-value technologies are limited by level of reimbursement, frequency of use or restriction by patient or provider type [83] • Modify remuneration for providers or incentivise consumers to prioritise the use of some products and services over others
Incentives with outcome monitoring on the supply side reduce the use of low-value care through partial capitation or shared savings; value-based insurance design is one of the processes used to increase co-pay on services that are likely to be unnecessary [84] about approaches to address overuse, participants consistently identified the need for leaders to take ownership of the issues and to coordinate comprehensive efforts that include transdisciplinary approaches to identify and diagnose overuse combined with both stakeholder-and government-led efforts to address it. Finally, in terms of moving forward with actions to address overuse, participants emphasised the need for enhanced efforts to collect and share data and fostering synergistic efforts in ways to build a sustained commitment among stakeholders and policy-makers to address overuse.
Discussion
Addressing the overuse of health services is a health-system issue that has gained increasing traction with policy-makers and stakeholders over the past decade. As our CIS emphasises, health service overuse is a complex issue. Numerous initiatives have been identified in different countries focusing on identifying and reducing common areas of overuse, yet they have not been well evaluated. Implementation is difficult and results are hard to identify and achieve. While numerous barriers exist, the biggest barrier may be the complex interplay between the societal culture of 'more is better,' the competing priorities among different actors in the system, and the willingness of policy-makers to make politically difficult decisions. This synthesis makes a significant contribution to the knowledge base on overuse and expands upon other work on the issue. Other reviews have had somewhat of a narrower focus (e.g. focusing on one element of the broader issue), while our synthesis tackles the broader issue of overuse [43, 72, 73] . Furthermore, while there are recent overviews of drivers of overuse, policy approaches and change levers which may address overuse [74, 75] , our process was more comprehensive and grounded in an approach that paired a thorough and robust synthesis with a stakeholder-engagement process.
Several key implications can be derived from our analysis. Firstly, while addressing overuse is complex, there is much interest in its many components, including reducing patient harm and improving quality of care and health system efficiency. Given this, it seems to be an opportune time for health system stakeholders to capitalise on this interest and comprehensively address overuse. Secondly, addressing overuse will likely be most successful by combining transdisciplinary, systematic and transparent aspects to determine what is driving overuse and coordinating efforts from stakeholders and governments to address overuse. The replicative nature of current initiatives, originating from different parts of the health system but having the same overall goal, is redundant. A comprehensive, system-wide approach that is coordinated between relevant stakeholders should be the norm. Such synergistic efforts were emphasised during the stakeholder dialogue (Wilson et al., Addressing Overuse of Health Services in Canada: Findings from a stakeholder dialogue with Canadian health-system leaders, submitted; [22] ). While our findings indicate that numerous initiatives have been implemented, there are limited evaluations of their impact, making it difficult to determine what works in different health and political system contexts. As such, more attention needs to be given to studying the impact of approaches to addressing overuse. This likely requires a commitment of policy-makers to ensure monitoring and evaluation is included as part of any system-level responses. Such commitment and investment will not only support efforts to address overuse, but will make possible policy responses that can be continually refined and optimised over time.
Finally, given that decisions to address overuse ultimately affect the types and quality of care received by patients, it will be important to engage them to address Table 4 Processes to address overuse (Continued)
Elements
What it could include Examples
• Require prior authorisation for use of specific health services that are identified on a list of overused services
Both demand and supply-side interventions need to make using low-value health services financially unwise or difficult to use without authorisation. This includes service specific interventions such as pay for performance, prior authorisation and population-based interventions, such as risk sharing, where providers accept financial responsibility for total costs of care [27] • Engage stakeholders and consumers in decision-making processes Giving stakeholders a voice will ultimately enforce their support for whatever result is reached, even if it was not their preferred one [85] . Relevant methods include consensus techniques, coverage design, integrating the evidence from systematic reviews with social values and preferences, and prospective data collection [41] • Fatigue due to too many initiatives • Some organisations may be experiencing fatigue (e.g. some organisations and their management may be tired of new ideas so there may be resistance to implementing another new initiative)
• Lack of infrastructure • Some organisations may not have the infrastructure to implement the necessary changes Health system • Lack of awareness • Some health system leaders may not be aware of the issues and the potential negative outcomes of the overuse of health services
• Lack of political will • Some health system leaders may lack the political will to address the overuse of health services
• Coordination between levels in the health systems
• Building consensus between stakeholders and different levels of government will be challenging, which will make coordination at a national level challenging
overuse. This could include greater involvement in clinical decision-making or broader citizen engagement to identify values and preferences for directions to take at a system level. A key strength of this synthesis is that we used methodologies similar to those employed by systematic reviews to identify and select the articles, as well as purposive sampling of the literature to fill conceptual gaps and an iterative approach to the analysis. Thus, our analysis included insights from both empirical and non-empirical literature, which often provides helpful insights for complex policy questions. Furthermore, pairing our synthesis with stakeholder engagement allowed us to 'road test' and triangulate many concepts.
Some potential limitations are worth noting. As this is not a traditional systematic review but resembles more of a qualitative analysis, it could be viewed by some as being a subjective rather than objective assessment of the literature. However, we ensured that our process was systematic, transparent, robust and aligned with other examples of CISs by having at least two researchers independently conduct each stage and validating our findings through key informant interviews. Another potential limitation is that, given the prominence of overuse in the literature in the last several years, new articles are constantly being published (although this is not unique to our review). We attempted to address this by monitoring key sources for literature (e.g. through relevant listservs), updating our search, and including findings from the evidence brief that we produced after the final set of searches.
Conclusion
Our work can be utilised by policy-makers, stakeholders and researchers to gain insight about the prioritisation of overuse and the structure and implementation of initiatives used to address it. These approaches can support stakeholders to address overuse and improve health system effectiveness and efficiency. Moreover, our findings point to the need to foster comprehensive approaches to address overuse, including coordinated efforts among many stakeholders (including citizens and patients) to identify and determine what is driving overuse, identify the types of actions that are needed to address it, and evaluate the impacts of such approaches. Without such comprehensive approaches, overuse of health services will remain a significant issue and continue to strain health systems and limit policy-makers' ability to invest in areas that remain underserved.
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